In many cases of erythematous and hyperkeratotic skin lesions of an unknown origin, it is recommended to exclude a superficial mycotic skin infection by clinical diagnostics. Therefore, skin samples are routinely collected by dermatologists for the purpose of mycological investigations. This sometimes results in the detection of an interesting fungus that requires intensified efforts for its correct characterisation and identification.
| Morphological and physiological assessments
All assays and physiological tests were performed in duplicate and included appropriate controls for bacterial contamination according to generally accepted procedures established for hyphomycetes, including dermatophytes. [3] [4] [5] [6] [7] The cultures were primarily grown at MD, USA), with readings after 7 and 14 days. NaCl tolerance was tested on SGC2 agar supplemented with 5% NaCl. Lysis of casein was assessed on bromocresol purple casein agar. 4 Growth on human hair and the hair perforation test was performed according to Ajello. 8 Growing on human stratum corneum was tested at 26 (±1)°C. For this purpose, stratum corneum was prepared as described previously. 9 gov/BLAST) to determine the fungal species most closely related, using both the entire and RefSeq databases. 
| DNA amplification and sequencing

| Alignment and tree construction
| RE SULTS
The isolated strain grew well on SGC2, with a colony diameter of about 20 mm after 14 days at 26 (±1)°C. On this agar, the mycelium was rather sharply confined at the side and had a velvety to slightly granular surface with some irregular folds ( Figure 2A ). The obverse was whitish in colour with a slightly yellow-beige centre, and the reverse had a beige shade, too ( Figure 2B ).
Similarly to SGC2, rapid growth was observed on Kimmig agar and on PDA. On Kimmig agar, the surface was white ( Figure 3A) and the reverse orange-red ( Figure 3B ), and on PDA the surface was white, too ( Figure 4A ), but the reverse was beige ( Figure 4B ). On bromocresol purple casein agar, the growth rate was reduced, and the mycelium had a centrally white and marginally yellowish surface, surrounded by a broad transparent zone of proteolytic activity ( Figure 5A ). Growth on Cand-ID™-agar was rather slow and associated with an intense turquoise colour on the reverse ( Figure 5B ).
Microscopically, the colonies were composed of hyaline, thin-and smooth-walled septate hyphae. Single-celled microconidia were produced abundantly ( Figure 6A ). These sessile and plump pyriform to slightly clavate microconidia were either attached alongside undifferentiated hyphae with a base slightly narrower than their distal circumference or were formed at the terminal ends of hyphal branches, then with a broad base ( Figure 6B ). The microconidia had a size of ca.
2 μm × 4-6 μm ( Figure 6C ). In older cultures, intercalary chlamydospores of 4-6 μm in diameter were produced ( Figure 6D ). Macroconidia and other distinctive morphological features were not observed.
Growth of the isolate was not inhibited by 0.4% cycloheximide in SGC2 agar at 26°C, but was suppressed at 37°C. Similarly, 5% NaCl and ca. 12 mm in diameter on Trichophyton agar 6. Urease test was only slightly positive after 1 week at 26°C but strongly positive after 2 weeks. The strain grew well on human stratum corneum and hairs, but the hair perforation test was negative.
Pairwise sequence similarity comparisons of both ITS and the D1/D2 domains of the LSU fragments indicated that the isolated strain likely represented a novel species of the genus Arthroderma.
The novel species showed a similarity of 98% (LSU: 525 of 536 bp were identical) to A. curreyi CBS 130.70 (GenBank LSU: KT155108).
Sequence similarity in more variable ITS region was low, and closest matches among hitherto described species were obtained with (Figures 7 and 8 ).
| D ISCUSS I ON
Routine screening of dermatological patients is an essential source of fungi that also leads to discovery of hitherto unknown organisms. The growth of our isolate on Sabouraud agar supplemented with cycloheximide and its colony morphology were characteristic for a dermatophyte. The culture displayed some macroscopic resemblance to T. rubrum and T. interdigitale at first sight; however the shape and arrangement of its microconidia were different from these Trichophyton species and were more alike Chrysosporium microconidia. As a result, microscopic features such as mycelium morphology and arrangement and shape of microconidia were insufficient to univocally assign the culture to any dermatophyte genus. Therefore, a combination of standard phenotypic, biochemical, physiological characterisation and phylogenetic analyses of the combined LSU rRNA gene (D1 and D2 domains) and ITS region sequences was employed to characterise this fungus. Pairwise sequence similarity comparisons of both ITS and LSU fragments indicated that the isolated strains likely represented a novel species of the genus Arthroderma.
Taxonomy of dermatophytes has been recently revised by de
Hoog et al 16 According to this classification the genus Arthroderma belongs to the clade G that comprises 21 species, most of which are of geophilic origin. 16, 20 The common characteristics of Arthroderma species include mostly granular or cottony colonies that are yellowish to brownish in colour with a cream-coloured or brown reverse. 16 Microconidia are thin-and smooth-walled, hyaline, single-celled and clavate, and macroconidia are multi-celled, thick-and rough-walled. 16 The morphology of our isolate matches well this description except that no macroconidia were observed in our strain. The available literature suggests that characteristics of macroconidia of Arthroderma species are more diverse than those summarised in the latest taxonomic revision. 16 For example, A. eboreum, A. flavescens and A. gloriae all have smooth-walled macroconidia. 1, 6 It is worth to mention that the ability to form macroconidia is often strain-dependent in dermatophytes, so not every strain of a certain species produces macroconidia in culture.
Therefore, the lack of macroconidia in our isolate does not preclude its classification in the genus Arthroderma. Chlamydospores are not mentioned in the revised taxonomy of dermatophytes 16 because these structures are produced by many dermatophytes and are not helpful for species identification. Our isolate grew well on human hair and stratum corneum, and its capacity to metabolise keratin is also a common feature among dermatophytes. 20, 21 Like growth on keratin, thermointolerance is a shared character among dermatophytes.
The phylogenetic analysis confirmed the placement of the species in the Arthroderma clade as first branching subclade with
A. amazonicum (80% bootstrap support) to the well-supported (Figure 7) . It is important to indicate that interspecific sequence divergence values in the genus Arthroderma-which is mostly comprised by sexually reproducing species-do not exceed 2%. 1 Our strain was isolated from erythematous and scaly human skin.
No antimycotic treatment was applied in the following weeks and the skin lesions persisted, but later attempts to re-isolate the fungus were unsuccessful. Consistent with this result, no further evidence was found to support a mycotic infection by additional clinical diagnostics; the skin lesions turned out to be rather related to an autoimmune disorder. The patient did not report recent contacts with animals.
All this fits in with the concept that alike many other currently rec- The specific epithet "chiloniense" refers to the city of Kiel, where this species was isolated.
| Morphology
Good and rapid growth at 26°C on common mycological culture media. On Sabouraud 2% glucose agar, the mycelium is laterally sharply confined with a velvety to slightly granular and irregularly folded surface, a whitish colour on the surface with a slightly yellowbeige tone in the centre and a beige shade on the reverse. Hyphae are thin, smooth-walled and septate. Single-celled sessile plump pyriform to slightly clavate microconidia measuring ca. 2 μm × 4-6 μm are produced abundantly, alongside undifferentiated hyphae or at the terminal ends of hyphal branches. In older cultures, intercalary chlamydospores of 4-6 μm in diameter can be produced.
| Physiology
Proteolytic activity on bromocresol purple casein agar is present. The species does not require external vitamins for growth. Growth in the presence of 0.4% cycloheximide is positive. Urease activity is weak. No growth occurs at 37°C. The growth in the presence of 5% NaCl is negative. Hair perforation test is negative, but human keratin is degraded.
| Molecular characteristics (type strain)
Gene sequences of our isolate are deposited in the European Molecular Biology Laboratory (EMBL), Heidelberg, Germany (EMBL accession no. LT992885).
| Habitat and ecology
Arthroderma chiloniense is presumably a geophilic species, although it was first isolated from human skin.
| Deposits
The holotype was isolated from human skin in Kiel, Schleswig- 
| Strains studied
Ex-type strain DSM 106167, paratypes DSM 106166, DSM 106168
and DSM 106169.
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